Residential Plans Examiner Review Form RF;E'E”1

15 Mar 09

ATTACHED
Contractor ves[|
|

Mechanical License #

Buildi

Home Ad: (Street ¢ sion)
HVAC LOAD CALCULATION (RC M1401.3)
Design Conditions Building Construction Information
Winter Design Conditions
Outdoor ternperture

Murnber of cocupants

Windows
Eawe overhang depth

aai ar of skylights

HVAC EQUIPMENT SELECTION (RCM1401.2)

Heating Equipment Data Cooling Equipment Data Blower Data

Equipment type I CFM
Furna, Heat pum, Bollar, 6. - e E— = ) -—

atal heat gain

Model - @ CoolingC CFM

Heating cutput capacity 5 cit
Haat pLMES - Capactty at winter daign stdeor corakions . Static pressure IWC
- _— ' rabad satermal static prassura for
Btu skgn alfiow

Longest supply duct:

IWC  Longestreturn duct:

r__
) IWC  TotalEffectivelengthMEL) _ Ft F——————

Avallable Static Pressure (ASP) IWC  Friction Rate: WC Lined sheet m
Friction Kata =(ASF 0+ TEL

| declare the load calculation, equipment selection, and duct system design were rigorously performed based on the building plan listed
abeowe, | understand the claims made on these forms will be subject to review and verification.

*Home quakfie: for MITAE Farm based on Abridged Edition Checklist.

Step 1
Checking for omissions
»design conditions -winter outdoor ___ indoor___ Summer outdoor _ indoor
=orientation Shading factor default - 45degrees
= QOccupant Load # of bedrooms + 1 = total occupants
=equipment listed compares to specs given
=all blanks filled in including contractor’s information at top with
= name signed and dated at the bottom of the form.




Step 2

comparing cooling equipment to heat gain

Total cooling capacity of
equipment

divided by

heat gal

Will show if %s are with In
ACCA allowances according to

the manual S selection sizing table
M1401.3

Check to see If all blanks are filled
In and pertain to equipment listed

and design

Residential Plans Examiner Review Form RF;EFF:”1
for HYAC System Design (Loads, Equipment, Ducts 15 Mar 09

[ Fllizmshbur;

d R
PH( FAT:

ATTACHED
Contractar .

[ — L g worksheets): Yes ] F
Mechanical Li “ " . - ) . r

Building Plan #
m -
HVAC LOAD CALCULATION (RrC M1401.3)

e 5 tr Bl )
L\sign Conditions Building Construction Information
v nter Design Conditions
Ouswor tempesture
Inc nermEture
Nurnbsr of badrooms
Total heat loss
5 Design ColMitions ) Co oned floor area
Nurmber
Windows
Eave overhang depth

Intermal

Heating Equipment Data
Equipment type aating (] CFM
Furnas, Heat pumg, Bolkr, onar, Hia i 3t !

CFM
Btu 0 }
Haat pumps - capacity at wintsr dasign outdeor candiions 5 IWC

"l Static prassun for
Auxiliary heat output capacity Btu o ity

HVAC DUCT DISTRIBUTION S5YSTEM DESIGM (IRC M1601.1)

Deesign airflow . CFM  Longest supply duct:

External ssure (ESP) IWC  Longest return duct:

Component Pressura ) IWC  TowlEffectivelength MEL)__ Ft

Avallable Static Pressure (ASP) IWC Friction Rate: IWC
ASP m ESP-CFL Friction Rata =(ASP

| declare the load calculation, equipment selection, and duct system design were rigorously performed based on the building plan listed
above, | understand the claims made on these forms will be subject to review and verification.

Contractor's Printed Name

Contracts

*Home qualifies for MJ1AE Form based an Abridged Edition Checklist.




total heating output
capacity

divided by

Winter design
total heat loss

Will show if % s are with in ACCA
allowances according to manual S
selection sizing table M1401.3

Step 3

compare heating equipment to winter design conditions

Residential Plans Examiner Review Form

for HYAC System Design (Loads, Equipment, Ducts

1-E Mounts Bay R 0. Willizms! 31
] 2 FAY:- 4038

Contractor

Mechanical Licen

. . - Manual D F
Building Plan # Duct distributi

Home Addl

HVAC LOAD CALCULATION (RC M1401.3)

< c

Winter Design Conditions

Building Censtruction Informatios

faces)
Novth, East, Wast, SoLth, Morthazst, Morthwast, | aast, Southwest

qFt

ifindue

HVAC EQUIPMENT SELECTION (IRC M1401.

Heating Equipment Data Cor ient Data
Equipment type
Furnacs, Heat pumg, Bollar, s,
Model

£ pump, stz
CFM
IWC

3 ¥ Btu i - Pt it
Design airflow i CFM Lo
IWC
Component Pressun IWC  Total Effect
Avallable Static Pressure (ASP) IWC  Friction Ratu

Friction Rzt = A1

| declare the load calculation, equipment selection, and duct system
abowe, | understand the claims made on these forms will be subject to review and

*Home quakifies for MJTAE Form bazed on Abic



Furnaces

100% - 140% of total heatmgload%

Section 2-2

Boilers

100% - 140% of total heating load

Section 2-2

Air conditioners

115% of total cooling load*

Section 3-4

Heat pumps
(cooling dominant climates)

115% of total cooling load*

Section 4-4

Heat pumps
(heating dominant climates)

Supplemental heat
(heat pumps)

e Electric

125% of total cooling load*

Based on equipment balance point

Section 4-4

Section 4-8

e Dual fuel

100% - 140% of total heating load

Section 6-8

Emergency Heat
(heat pumps)

—

Heating

Based on local codes

e SR P 3 s x Py e A "mw R

Temperature rise requirement

Section 4-9

RETP

Section 2-6

e Cooling

Air flow associated with the selected

equipment’s capacity

Section 3-11

*

The size of the cooling equipment must be based on the same temperature and humidity conditions
that were used to calculate the Manual J loads.

~—

Manual S Sizing Limitations




Step4d

Compare design airflow to equipment sizing

Residential Plans Examiner Review Form Form

for HYAC System Design {Loads Eqmpment Ducts) 1?;5;:,9
ﬂuun:rEn. Rnn:LI . Bar Wi

Building Plan #
Home Address (Street or Lot#, Black, Sub |5i-:r|1

W\C LOAD CALCULATION (IRC M1401.3)

Building Construction Information
Winter Duig\ Candhions

o
Morth, East, Wast, South, Northaast, Morse . Southaast, Southwest

Mumkser of

Conditioned 2501 area

e hiper of ecoupants
Windows
Eaves iiiang depth

Intel
gain
n

Elirds, d
Murm b ightts

t gai
HVAC EQUIPMENT SELECTION {IRC M1401.2)

Heating Equipment Data Cooling Equipment Data Blower Data
Equipmernit type Equipment type CFMm

Furmace, Heat pumg, Bolkar, ctc. A CondEionar, Hast pump, sbc Heating CFM -
Model “FM
Heating output capacity

HaGtpUM s - Cpacity 3t WINtor Gusign cutdeor Condkis — Static IWIC

Auxiliary heat output capacity Btu

HVAC DUCT DISTRBUTION SYSTEM DESiORgawison)———— ———

ressure [ESP)
Compaonent Pressure Lo ) L Total Effective Length (TEL) Branch Duct: Duct b
Avallable Static Pressure (ASP) C  Friction Rate: 2 Lin
ASP = ESP -CFL Fricthon Rata =(85F x 1003+ TEL

| declare the load calculation, equipment selection, and duct system design were rigorously perfornitSResed on the building plan listed
abowve, | understand the claims made on these forms will be subject to review and verification.
'_I:I ctor's P i T a ] E|

* Home quakfies for MITAE Form based on Bbridged Edition Checklist.

Sensible heat ratio = Sensible heat Gain
Total Heat Gain

compare this ber with the numbers

B8HR tablel-4 manual S below for TD
value

Is number? = <80 use 21 TD
between 80-85 use 19 TD
> 85 use 17 TD

Airflow = sensible heat gain BTU/hr.
1.1 XTD

Check to see if airflow # CFM in equation above is
close to + or — 15% of the design airflow of
equipment —may exceed

Design airflow is the higher of either
blower data of the heating and cooling
equipment

Gas furnace:
CFM=output BTUs/1.1 X.average temperature rise



Step 5
Friction rate work sheet

ﬂ Friction Rate Worksheet

o>

Step 1) Manufacturer's Blower Data
External static pressure (ESP) =
Step 2) Device Pressure Losses

Direct expansion refrigerant coil
Electric resistance heating coil
Hot water coil

Heat exchanger

Low efficiency filter

High or mid-efficiency filter
Electronic filter

Humidifier

Supply outlet

Return grille

Balancing damper

Other device

Total device losses (DPL)
Step 3) Available Static Pressure
ASP = ESP -DPL = ( -

Step 4) Total Effective Length (TEL) Mk wire 7l Bios

Supply-side TEL + Return-side TEL = ( + that pertain are filled
in- including the
Step 5) Friction Rate Design Value (FR) ASP x 100 graph
TEL

FR value from friction rate chart =

Inadequate Fan Performance
* Increase Speed

« Change blower

* Reduce TEL

* Increase TEL
I « High runout velocity

0.2 0.25
Available Static Pressure

FrictionRateWksht.pdf Rev. 03-10




Stepb
Duct Layout Plan review

Look at the "Residential Plans Examiner Review Form" and the
Friction Rate Worksheet" .Make sure that the friction rate and line
lengths compare as noted on both sheets. Use the friction rate to
either look up the graph pertaining in "Manual D" appendix 2.
Charts 1 thru 10 or use the ACCA rotating wheel to see it C
—~compare to the branch or main lines noted o the layout

Y
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. 187 CFM
B

613 Cfm
*m@gé 18 mdamas

i 104 CFM
2 14x10

Bath 2
45 CFM

Furnace Model ABC FU - 60-036 Supplv Regrsters FR-S1 Supply Plenum 1-C  Return Plenum
Air Conditioner Model ABC 030 Return Grilles WD-R1 Supply Take-off Fittings 6-D Return Fittings
Coil Model ABC ACO30 Filter ABC Pleated Media F1 Supply Boot 4-AJ Return Boot
Thermostat ABC T101 Reducers 12-J




Juct chart or Duct Rotating

Avpendix 2 DUCT SIZING CALCULATIONS
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Duct Materials Standard Air
Galvanized metal, wire helix flexible, duct board and duc}ﬁne{. Sea Level T70°F

Notes: INSTRUCTIONS

1) Correction required for nonstandard air Use CFM and /100 to size round duct for a given #/100. Use round size and velocity to find CFM in round duct.

2) 40 joints per 100 feet Use CFM and velocity to size round duct for a given velocity. Convert round size to a rectangular size with same /100.
3) Roughness = 0.0005 feet Use CFM and round size to find velocity in round duct. Convert diameter to round area.

Use CFM and round size to find /100 in round duct. See other side for rectangular duct areas and velocities.

Friction Loss In Inches of Water Per 100 Feet

@ 2005 Datalizer, Addison, IL www.datalizer.com




Table 1 A-Manual J

Table 1A
Outdoor Design Conditions for the United States

Location

Montpelier/ Barre
Rutland

Virginia
Charlottsville
Danville AP
Fort Belvoir
Fradncksburg
Hampton, Langley AFB
Harrisonburg

Lynchburg AP

Table 1A
Outdoor Design Conditions for the United States

Elevation Latitude Winter Summer

Heating Cooling Coincident Design Design
99% 1% Wet Bulb Grains Grains
Dry Bulb Dry Bulb 55% RH 50% RH

Feet Degrees
North

RE 6 83 38 8 15
43 -8 84 18 25

Design
Grains
45% RH

21

31

Daily
Range
(DR)
M
M

Location Elevation Latitude Winter

Feet Degrees Heating Cooling

North 99% 1%
Dry Bulb Dry Bulb

Monipelier/ Barre 165 6 83
Rutiand 7 8 84

Virginia
Charlottsvilie
Danvilie AP
Fort Belvoir
Fredricksburg
Hampton, Langley AFB
Hamisonburg
Lynchburg AP
Newport News
Norfolk AP
Oceana, NAS
Petersburg
Quantico MCAS

Coincident
Wet Bulb

Summer

Design Design Design

Grains Grains Grains

55% RH 50% RH 45% RH
21

3

Newport News

Norfolk AP

Oceana, NAS
Petersburg

Quantico MCAS
Richmond AP

Roanoke AP

Staunton

Sterling

Washington, National AP

Winchester

Richmond AP
oanoke AP

Staunton

Sterling

Washington, National AP
Winchester

Washington
Aberdeen
Bedlingham AP
Bremerton
Ellensburg AP
Everett-Paine AFB
Hanford
Kennewick
Longview
Moses Lake, Larson AFB
Olympia AP
Port Angeles
Qudlayute
Seattle-Boeing Fid
Seattle CO
Seattle-Tacoma AP
Spokane AP
Stampede Pass
Tacoma-McChord AFB
Walla Walla AP
Wenatchee

Yakima AP

West Virginia

Beckiey
Bivetield AP
Charieston AP
Clarksburg
Elkins AP
Huntington CO
Martinsburg AP

Daily
Range
(DR)
M
M




Manual J Don'ts

Manual J Don’ts (Mandatory Requirements)
# Do not use Manual | (any version) for:
) Any type of commercial application (even if
located in a residential structure).
b) Large multi-family buildings or residential
high rise structures.
¢) A room or space containing an indoor swim-
ming pool or hot tub.
d) Earth-berm or earth covered dwellings.
e¢) Solar homes that have passive features.
Do not use MJ8 , ;- to estimate heating and cooling
loads for applications thatare not compatible with
the "Abridged Edition Check List” (see the page
that precedes Section 1).
Do not design for record breaking (or news mak-
ing) weather conditions.
Do notadd a “safety factor” to the Table 1A design
conditions.
Do not design for abnormally low or high indoor
temperatures or humidity conditions (unless there
is a certified medical reason for doing so).
Do not assume that there will be no internal shade
on ordinary windows and glass doors (bare glass
is an acceptable assumption for glass specifically
installed for “day-lighting”).
Do not fail to take credit for overhangs.
Do not assume that the load for the worst case site
orientation can be used for other orientations.
(Rotating the dwelling on a site can change the
cooling load by a half ton or more. Room airflow
requirements change as the orientation changes. If
the same design is used for any orientation, some
rooms may have too much supply air and other
rooms will not have enough supply air for temper-
ature control and comfort.)
» Do not reduce known ceiling, wall or floor R-values
“just to be safe.”

Do not fail to give full credit for the builder’s effort
to produce a tight envelope.

If a local code specifies a fresh air requirement (typ-
icallv an air change per hour value), donot assume
the infiltration rate will satisfy this requirement
and do not use the code ventilation requirement as
the input value for the infiltration rate.

Do not assume that windows and doors will be
open when making the infiltration estimate.

Do not make worst case “everything is going full
blast” assumptions about internal loads (all
assumptions must be defensible).

Do not add extra occupancy loads for “entertain-
ing groups of people.”

Do not add internal loads for special events.

Do not arbitrarily assume that ducts are unsealed
(i.e., do not assume that they are leaky).

Do not fail to give full credit for efforts to provide
tight, properly insulated ducts.

Do not apply “safety factors” during any stage of
the load calculation process.

—>w Do not apply a safety factor to the final answer or

to the equipment selection procedure.

2-4 Improper Practices

[ Do not use "rules-of-thumb.| The idea that the required

equipment capacity equals the floor area multiplied by
some magic number has resulted in many customer
complaints and legal actions. Heating and cooling loads
depend on individual circumstances. Floor area to ton-
nage ratios for the U.S. housing stock can range from less
than 500 SqFt per Ton to more than 1,200 SqFt per Ton.
Efficient single family detached homes with a normal
amount of well distributed glass typically fall in the 700
to 1,200 range. Limited exposure dwellings with con-
centrated glass (that produces a time-of-day peak) may
fall in the 500 to 800 range. Homes with exceptional fea-
tiires can be all over the map in this regard. Just rotating
a home on the site can change the ratio by 100 to 400 SqFt
per Ton.




Electronic plan submittal

Residential plans and HVAC manual Js may be submitted by a
re- writable CD or PDF by email . If emailing please keep to less
than 10 mb and send to codecomp@james-city.va.us. State :
contractor name, job address, lot number and application
number if it has been assign by the JCC staff. If greater than 10
mb please supply by re-writable CD or with your or our FTP
site.

When submitting please submit in the following order with.
APPLICATION

Manual Js:
- Submit in portrait style
- Submit right side up turned all one way for viewing
Sheet 1- “Residential Plans Examiners Review form”
Sheet 2- Project summary showing design information
Sheet 3- Sheet showing Heating/cooling equipment /By
room CFM
Sheet 4- Layout
Sheet 5- Friction rate worksheet
Sheet 6- Equipment info
Sheet 7- Site orientation
Sheet 8- Any letters justifying the use of equipment that
does not meet ACCA percentages

Any Additional sheets- equipment specs etc




